Evidence that DNA polymerases alpha and beta participate differentially in DNA repair synthesis induced by different agents.
The roles of DNA polymerases alpha and beta in DNA replication and repair synthesis were studied in permeable animal cells, using different agents to induce repair synthesis. DNA polymerase inhibitors were used to investigate which polymerases were involved in repair synthesis and in replication. Polymerase alpha was responsible for replication. On the other hand, both polymerases alpha and beta were involved in DNA repair synthesis; the extent to which each polymerase participated depended primarily on the agent used to damage DNA. Polymerase beta was primarily responsible for repair synthesis induced by bleomycin or neocarzinostatin, whereas polymerase alpha played a more prominent role in repair synthesis indiced by N-methyl-N'-nitro-N-nitrosoguanidine or N-nitrosomethyl urea. More DNA damage was induced by the alkylating agents than by bleomycin or neocarzinostatin, suggesting that the extent of involvement of polymerase alpha or beta in DNA repair synthesis is related to the amount or type of DNA damage. In addition, salt concentration was found to have little or no effect on the results obtained with the DNA polymerase inhibitors. Our findings provide an explanation for conflicting reports in the literature concerning the roles of DNA polymerases alpha and beta in DNA repair.